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P&R Management Strategy for Well Integrity

Performance & Risk Management

Risk Treatment

Performance & Risk Assessment

] » Cost
Functions / Stakes . Environment

« Containment * Health & Security
* Image

Characterization Modeling Monitoring
* Well location, status & - Cement degradation » Corrosion rate
Complet!on filagra_ms ' ' - Casing corrosion » Cement de-bonding and attack
» Completion integrity . . — * CO, presence & fluxes
* CO, migration 2
assessment . Alarms
Materials & Interventions
H » CO,-resistant completions
Tools & Technologies Zresis .
* Remedial interventions
* Well Plugging

xand I Schiumberger



|dentification and Risk Ranking &
guantification of Performance
failure mechanisms Evaluation

Functional Construction of
Analysis Leakage Scenarii

(from US Geological Survey)

Exhaustive i ¢ Knowledge
X aft;s Ive inven dory Data & Models
0 ea_tures an Uncertainties
potential hazards
B simeo Consulting Probabilist - C:\Documents and Settings\ehoudu\Bureauisynt. .. ‘z‘ ‘EHX‘
Fe Window Graph Hep
4 Varades A
= syrinese casd S|
Wflsemmm 100
 Clsectin2 a . y
I{ ¢ :
ORI Yo 2600 5’nun 7600 10000
(PR Date (years)

kq)xand s Schlumberger

Ciptimizing irmsinuctus Solutions



Quantification of
failure mechanisms
Leakage rates

Flexural Impedance

Low bl High
Attenuation Attenuation

Acoustic Impsedance

Gas Liquid Cement  Contaminated

Cemert Cement/ Corrosion

COARRSSION MONITOR LOG
GRIALTT PR LR | LG ) P J
a1

Electromagnetic

i

| "

Multi-finger Caliper

Corrosion

Corrosion

}wxand e Schlumberger

Ciptimizing irmsinuctus Solutions



Quantification of
failure mechanisms
Leakage rates
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Quantification of
failure mechanisms
Leakage rates

Steel behavior

Transport

mnd
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-Steel corrosion 7 D
-Steel stability m
-Steel perforation

-Physico-mechanical coupling | |
-Micro-Annulus formation H -

-Transport phenomena
(advection + diffusion)

-Gas migration .
-Porosity, capillary pressure
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Quantification of
failure mechanisms
Leakage rates
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P&R Management Strategy for Well Integrity
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The 3D UCT images depict severe exterior cofrosion in the outside of the casing wall

| I, 3338

THY FE

. g 4 a2

R B A s e, B T
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Solution 3:

Change plug position
Improve cement
Surface monitoring

Cost : 300
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Performance & Risk Management:

» Provides a framework for CO, storage control
(Safety and Economics)
— Selection / Evaluation / Closure
— Cost effective risk management
— Support for decision making (including P&L, regulations, image)
— Communication tool

= Platform for integration
— An assessment methodology

— Modeling tools
— Characterization and Monitoring Measurements

= Applies to Well Integrity and beyond
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